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(57) Abstract: 

PROBLEM TO BE SOLVED: To attain improved 
demodulation for a spread spectrum communication 
signal including quick and accurate detection of a power 
control bit in a spread spectrum system. 

SOLUTION: A receiver circuit 400 receives a spread 
spectrum communication signal such as a DS-CDMA 
signal and conducts inverse spread processing and 
decoding. A channel phase and a channel gain for a 
communication channel are estimated from a pilot 
symbol of a pilot channel. The estimated value is provide 
to a demodulator 422 to demodulate a symbol of a traffic 
channel. Furthermore, a channel phase and a channel 
gain for a power control identifier are estimated from a 
pilot symbol. The estimated value is provided to a 
demodulator 424 to demodulate the power control 
identifier. The traffic channel symbol is delayed by a 
prescribed time in a delay element 420 before the 
demodulation. The power control identifier is delayed at a 
short delay element 418 or not delayed at all before 
demodulation. 
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(54) [^M<^*^] h«WJ©fc»o»tt*cktfiKK 



(57) 

Sff^lHiK4 0 0, SOOflDS-CD 

<o*£ffi(ia^MP«^^*1fiWi-^fc«)l-ffiB!«4 2 
H9(ciS3gB*4 2 0(c*3i^-CBf^a#B«1ii5i^HSo *^ 




1 

(150) , 

/Mf^^l^ttl L (15 1) . /<-r ci y h is>'#/i'i:±j& 

(16 6) , 

V^Sixfc^^^/^ffiWSr^l-SaP* (4 0 8) , 

4wu{g-§-*:«&UJL (15 8) , h77>f y^i/y/S/^ 
^fiSci-^^l^ (17 0) , 

mmhyy-f y? i^^y^^^m i (om^mr^mm^-^ 

(16 2) , mmZftti Vyy 4 y 9 v-VjR/u&^i- 
7-fy^ V^/USr«gHi-^a» (16 4) . 

m^SJ^lt^T-^^^i-^^:® (4 16) , 

^sjwffi^T-srans-rsate (424) , 

;^5fiLt (4 0 8) SBi<^«t^*ixfc^-Y^/u*tm 
*3«tt/m l ^ti^^n/c^-v^/H^^rtt^^Pi. 
VhtiIS^ o ^ hix>,if/US:-5jKLT (4 10) % 2 CD 
tt j£ $ JXTt ^ -Y ^/U-f ltf#*3 <fc tffS 2 CO*^ $ tltz^^r * 

^**/ufijm5J:lMlES! l otS^^ix^^-v^yWaffi 

4] flfrse»2o3f^^ra(iH«W(--tfn * 

[W*3K5] ME»i(O0f3eo»IH»ijKiO. 5-2^ 
y-fe;^ KWI5Ii:*)6:i: -*-5f»#JS 4 KE 



2) *fcllH¥ 10-32560 

[IS*3S6] #HaJSl^Sf3£<O»IWtt*5l0. 5~2^ 
y ir # > K<Z5«Siatcfc5 3. t S:«f»i: *1 1 t-E 

[«*S7] ^fcl-HuE b^y A y$^^*M%%<o 
^£rSJ<££-£T (16 2) 5IJ££ixfc h^^-Y y 9 i/> 

l (cEtt^teo 
70 V7K^Srt£«^>jfiU"C (154) fifJlEJt^Sttfc^^r^ 

SE^fitSaB^I-, ffi**«:Sr«£L (15 6) BU 

20 [0 0 0 1 ] 

(spreadspectrum communica 
tion system) l^^tt 5S<f «H£*3l^Tteffl 

[0 0 0 2] 

iRrfFfflK <b Is] C 0 lcm^^n^^o*^P^^^ (9 Stt At- 

tsb<Djjfej$£Z$ % i£S. (Me thod and Appa 
ratus For Demodulation An 
d Soft— Weighting For Spre 
ad Spectrum Communication 
With A Pilot Channe 1) J 

■rs, xmrn^mi/v r^m^mo 8/6 2 5, is 

8 (ttlAHS^-C E 0 1 0 1 9 R) tC§iig IT^ 

^ So 

[0 0 0 3] 

^T" Af±iT>'UyMISIifSv'^7 1 A-X?^6o 1 060^^0 

?&S;^J»»*PA#3--y htiir/u^ft|^®IS*nA#^- 
^ (PSTN) &£Um$k(D-<— X*?- — is a Zs\Z&<Bt 



3 

f^-^a ^t^*SE*«B*y h?-^ (PSTN) £ 

1 9 8 9^, r>^yr^ - ix— • !7-T • V — (W i 1 1 
iam C. Y. L e e) WdrlCj:^, r^Sbir/U^ii« 
->^T^ (Mobi le Cel lular Comm 
unications System) J titStft 

[0 0 0 4] ^>-54#^0Off$^ir/u^^mfg'>^x^ 
ffifik (DSSS) teXZfm&^y \?>{f^? h/ute 

» (FHSS) #5£T?fea o h^fi-t 
mmt^^^tiulfc (d e s p r e a d) 

/h$ < &5 <fc 9 (-J£V^i«#B (l-50MHz) t^t>/c 
[0 0 0 5] ^-<^ h/uffi»{S-9-^S:(ift!l^>3J5ffir«!Sflf 

%±MW& (processing gain) &Mj&*t 

30dbt?fc5^p), v rm^m^, ^m<om 

[0 0 0 6] D S S S^?ff(i^^^ACO^$|^CDt@^:C0 

s/^m (sub i 




(3) WMHWl 0- 3 2 5 6 0 

4 

n t e g e r) fcTy h^Pfl) rt-CSffifS^SrjE L-lMfctB 

[0007] DSSS ^^ffl-T ^iryU^MH^fg^^^ 
-Mifflfff* T I A/E I A^^ I S-95C L/ct^o 
fc, y>f hi^— 5r^^W#»«#5c»« (DS-C 

dma) ^fA<h LX*aC>;h/o*5o tev^^-MCifc 

co^-<^ h/L'ffifScv'^^rAti. il^DC S 1 9 0 0 tW 
JO £thZ>, 1 9 0 0MH z "C*ftfM~ 5MJ6fllfSv';*7 1 -k& 
-afro ft!i^«l6^<tI^Mil8«ISV^7 t ^fcl^«6{c^^<^ 

[0 0 0 8] ^-<^ h/^ltSkiifS i^^7 i ^^c:*5V^•Cfi, 

— ^^"r — is a >}5£Xf&W)^'r — i/ b ^<DMjj\^£^ 

•V^/Ufi^<— ^^-r — i/3 >'$3£XlikXCD&W)*7 : - — i/ 

[0 0 0 9] /N^f n h^-^^yu«3S#< OB 

XUtzfc^^^yy by*=* — K(convolutio 
nal soft decoding) CDfilsbiZ^ 

[0010] Sm«l(C*5V^-Cfi, n y bT-r 

J: t5*ij # tf « S: m U * t ft fi <C <C v ^ 
[0 0 1 1 ] efiEWI-tt^ ^-v^M4tB^«l^*fcfitf 

[0012] 



(4) 



fl 0-32560 



[0013] ilSftfV^ n y h^-^^^te&xf v^y A 

h 7 7 -< y ^^--y^yK^joV^-CS^SJWlfi*^?- (pow 
ercontrol indicato 

Si: J: o t ^ ti^ < o^(^> t" 7 h&^c 

[0 0 14] L/i^o-C, tt^jfflWt'y hcoSta^OiE ^ 
[0015] 

(15 0) , tfjffi^-<^ K/Ht»iifffI-^iC*5ttS 
;^D7 h^*/Wf-S§-&8lfcHL (15 1) , nz* 
h^V#/uSr^i-S®Pi (16 6) , Mteilfff-Y^ ^ 

-r^/Wiffi^«t^W (4 0 8) , naffi*^ 

I (158) , h57^ v'^^/uSr^rici-SSB 
(17 0) , huIE h77^->^ v'VtfOi'S:^ 1 <Offife<D 
(16 2) , h^^-T ^ 

i£$ixfc h y ^ ^V^SrffllH-t-SSffi ( 1 6 

4) fcfitt^o ^ 
[0016] ^t^i-^, HtjfE^Y n y V^-^^Mt 
j£S:L-C«^»Jfflllfi^ J f-*r*ric-*"S©P& (4 16) , iffi 
IGffl;^^Jt»^^T-^^2^^^^^rp1g®^it (4 1 

.8) igffisnfcB*»Jt»m^&^i-saK-cfco 

^*Ji»m^^^m^i-^^[^ (4 2 4) b^f£tl£ 
[0 0 17] It^^nfc^ir^/^J^ctt/K^ 50 



y^^^^KLt (4 0 8) » i (omfetsfrt^^*^ 
fiH#*$«fctf»l <75«^SJxfc^ir Steffi 
io^V^ffi^ n s/ h">^#^Sr%«tL-"C (4 10) ^ 
2 $ ttfc *f- -V /^J#^ J: XfiftS 2 CD«£ £ jxfc?- 

[0 0 18] B5fB^2^>0f3e<O^ra«*«W(--fef 

[0 0 1 9] SfeC HUfB*l^Bf^^a»Pfl(i*?J0. 5 
-2 * V ir^7> KcotSllt-rS- <h t*C§5 0 

[0 0 2 0] £ <b d , fiuie F57>fy^ir 
^£®5£$-t±"C (16 2) iSSSixfc h77-f 
X^&^f&'t&gzmZmirtX h 

[0 0 2 1] ffi^^tb7t^--v^^J#^J:U ; *S 

hv^#/u£r{fi«5i&L-C (154) fflieit^Snfc^- 
* /^*i] # *5 <t tfiW f $ ^ -r * Miffi & # & ® 

[0 0 2 2] «l^$ixfc^-v^/^J»*5j;t/« 
mrfEfi**»i-SI9:l8^a^. a**«S:«^U (15 

[0 0 2 3 ] 

SSft^filBl U^^^:^ Ltt^o 

[0 0 2 4] 7X^m 1 «r#flai"S t . PIEI(ii«tftSfS» 
tl3^^ — yio oolbfp±<oyn ^^lEl^^LTV^ 
-So ^W)^^ — yiO 0 1 (DTyff" 1 0 2, 

|2co7yrtl04, ^ l co^^yu^lHlSSl 0 6, » 
2 CO y 4 [HlK 1 0 8, T>^^-T yfllO.S 
l^fli7>(^ (finger) 112, f2^S 

m«s^>#i i 4, m3<D^mmy -o^i 1 6, = 

tl 18, ^yhn-7l 2 

2 , 3- — ifV >^ 7 ^ — ^ 1 2 4 % i^{f1S 12 6 teXlf 
T^T-t^-f 2 8 ^^tr 0 ^Sb^v^ — ^>3 ^10 



7 

3>^hm»m& (rf) \t^*miB^fr^&\B'fz>xk 

[0 0 2 5] ^fb^T 1 — V 1 0 0 MJS^Tfi. 1 
W/yft 1 0 2*5j:D 5 SB2COT>'7 i -^ 1 0 4 * 

^-1 O 2 [aot^^tltRFlt^ra 1 <£>7>f 
lelK 1 0 6 {C*5l/^T^>jK*tt, TfP^f^^fv 5 ^ 

KDT^'f-t i o 4-cS:fS ^tifcRFif ^\±%2<D7 ^ 
/u^iaK 10 8 [^^V^T^iS^tL, T-f-n ^{f -S^bx 
is # fry*— ^teSfrfc^^i^JS^ftSo ^l^^ 
^/U^lelSg 1 0 6*3^^2^^^ ^^HIK 108fig 

[0026] m^mnmxa, &m*r—is* > i o 

tfw i 3&*-C#5o L^L&^b, 2o<75T>"r^-*JJ:U c 
y— iTf i ©ryft 102 tW^coryr^ 1 

[0 0 2 7] &m^"r — is s V 1 0 0 b< 

5fctf>f-» 1 ^sif«y ^ 1 12, w,2 co^mm? 

4 >jf 1 1 41o&Xfi%5 3<D$:mi&'7 * 116 Sr^l* 
=*r^f $1 (rake receiver) ^r^ffl-f- 

W^ff-^fi^vW-^i 1 8 (^i: ^T^^^tL^) 0 ^l 
<£>£{f«|7>f 1 1 2^«ig*5 < tt^»miJKT(-J: , 9 

1 AtetTfmz^mm-y -<< 1 6^i^§fti 

7^^112 ct^S^trp^tci^jtt-^o 

[0 0 2 8 ] 9iC ^WWtl 1 8fiL/-^- 

JFM-t"£o ^VM^l 1 8 (is^Sitlf ^-^r-r-'^—^ 1 

2 ocitiift-r^o f^-yi 2 oiatr* — (v i t e 



5) WW 3 ? 10-32560 

8 

r b i) x ^ — ^£ {^(Om^CDtz tzZhikJ+T* 

L^oir-^^^y 1 2 2 — irttS^-T 

5 o =iv ha — 7 1 2 2(*teT f — ^SrBBfcnlffitt*^* 
ZiH^.— b-V >?7^~* 1 2 4 [:J;oTMt^f^ 

<nffin^tmj&-r?>o = 1 2 zvxummm.* 

§(fL^offlWf^^g«t5f:46(:$l^T"'y3 > 

t^^CLTl/^o 3yhn-7l2 2liAIftilfj:-7 
^ □^nir^^l^^y £^&\> ■= L — i*~V 7 

-T^o ASMI-ft. 3.— if^v^^^— ;* l 2 4f3:3^ 

[0 0 2 9] ^Kj^t" — i^a VI 0 Oj^bififiSO^— * 
^fy^7x-^ 1 2 4fi^.— ifA^T 5 — ^Sr^^ hn — 

^ 7l22^^§ 0 3yhP-7l2 2li3.-f^^ 

7 M (formats) ^o^tl£r R F SESHIb -^<£> 
^«Ofcfct£i£ff«l 2 6~*kmmTZo Mil 2 6 

& c ryrt^Y 1 2 sf^-^^r-'ya y^co 

mt<Dfz&^m 1 (DTlsT-)' 10 2 tm2CDT>"r~)- 1 
0 2 ir^r^T'iltR^rtT^^o 

[0 0 3 0] {f-§-SrgfSU^o«»|-r6fc«)OU— ^rt 
30 Xm 1 <OSff «I7 -f y^ 1 1 2 Srftffl bt^t^o * 

«Wtc«ttt*i. &W)7*T— v-a yioo fiiiff 

tcSIK (DS-CDMA) {f-^-Cfe^^^^ H/Uifc«ii 

h^-v^/u*3j:V F77^ y^^^^WiS45l?t^ 
n — K (Walsh codes) ^^ffl Lt^t 

^ (0) 3— KSrffiffl LTW^tSix, ^l^h^^^ 
sz ^^/Mi^A-v^ (2) ^-K&tfflUTff-f 

ffi£k7 *s ? J* S >( X (PN) 3— KSrftfflUTltft^ix 

ml IB PN3-KfcJ: VW-fHfc ^tLTt^— ^(aoT 
S^^tuS— iS^^ 2/^ (chips) d^fll^Stt 
S 0 h77-< -Tr^CWtS!?^^?? 

50 &cDh<^XfoZ>o '>^x^ic^otta#^a^, ^fc(iir 
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y $ J-^^/UfrT-*^ — Ki'Sfc^t-^ — >^^^"'>3 V 

[0 0 3 1] ^l^fsi^^y^i l 2(i^^ru^ 

^(despreader) 150, n 3/ h^-^ 

/Uf^" y 15 1, n y h-^-Y^yU*D*Sl 5 2 , 

7 A-^ 154, (conjugate) |g£S 1 

56, h77^y^ft^r^-^15 8, F77^ 
y^^-Y^/^MW-^l 6 0, SKIS* 1 6 2 5o£Ximm 

[0 0 3 2] r^/^y^l 5 Of^T^x-^^-r 

i o^^^Ub^v 1 — > i o o CJ:orSil^ti-/c^ 

^ b/UfctScilffff %<V : T*s$ >\s^&> (digital 

representation) ^rS:fWi"6o 
i^y^itmU^^^^y^^ (PN) KfciSSMfff 

vi 0 0 (zteJftSfrj^o^-- ^^T— is b ^ t&W)^^ 
— i/a v l o o £<n?ji<nm^**^fcfflfe£ft>Z>tif 

(C, ^ijili^-^xr-ya y^i^, -r — v a > 

10 0— i^if^^^o fitJfaPN^— Kf^Sb^^ — v'a 
VI 0 Ol-ffie^tO-CfcO, L/c/^ot^-^^T^ 

VI 0 0 {^i^m ^ft/c :y ^-v^/u^T^ — K 

[oo33] mmm^wm^-n'r ^ y ^ i s o^b 

s<j u y h^-^^yur^-^ 15 1 dffiffc^ixSo 
u 3/ h^-v^A-r^ — yfiy?-r a hft*^ 3 - 

->sl3— K rr^/Uv^ (0) J "CfcSo 

^,U^=i — ^fi^rj— K^tlfdff n 3/ h^-v 

*/U*D*»l 5 2(C^-r5o 

Si 5 2(i«i 6 6*5j:t/^^ y^x 6 8*r-&tp 0 

jonssi 6 6H6 4m^mm'r^^yy 3 ^MnLxy<^ 

(r, ^>f 168IJJD»gl6647>f/^l 541: 

^■rsj: ^rictsit^ * 3> l->y^7^^ 

©Si 5 2tes<«( n y hf-^^/U^tilt^o 
[0 0 3 4] Bl 1 |:>nStL^JIlffiff^f±'b L^/Uv-^- 



6) ^BH^l 0 -3 2 5 6 0 
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tttLtfiaeJftfc^-CfcSo Vx^s*. (0) fi^-A" 
"1" ^<b>SS^^. ^>fPy 

(0) *ttfflUTW#^*tb4»-&t-W*^>7*= 3 --Kt> 

coi: 9 fcx — ^1*'^ a y b^— KSrffltfclRff #CiB 

70 S£7g|§-eii, suiE'-W d y h ^ — Kf*^— -X*^ — ->3 

[0 0 3 5] 1 5 4fi^n-7 hf-^^;UiO» 

Si 5 2 A>e>'M o y h'VV^^SrSttSo 7>r/^^ 1 

[0 0 3 6 ] iiffiSBft^b, t L^fflnT{C*5«t5Sf^ 

^-y*a4ih#| h (n) |*5<t^ffitB0 h (n) as*ne> 

e"" j 6 h (n) r (n) 
^com&r (n) l±h77-<' < y^ft^iD»Sl6 0 

[0 0 3 7] (combining) -T6±-t:Sffl 

^^X^SiS^ (ft^ : ma x i mum 1 i k e 1 i h 

ood) y y Kfi^^ttMti, y-YX35s»JtLfcfccoT* 

fe /^O^fJj^X — v-3 V 1 0 0 (7)^CO^COCO^ ^ v# 
^7t^rv^^i:^LrPi:^tSc (v a r i a n c e) 
**-rSa^t:(i. n T(:*5(t^) B P SKflVy/f/U 

[«2] I h | e ~ j e h (n) r (n) 

602o^f'7 hiCStU-CgulS*a;2<75|iaffi*5<tV*» 

[0 0 3 8] HuE«S:2(:J;or-^^e>^S*tt2fe^J: 

[«3] h * (n) r (n) 

[*4] h (n) - | h (n) | e J ^ h ( n ) 

^^tt^-V^/K:^ LTfi, h (n) fiP-vU (lo 
w-pass) 7y^/ot^tfc5 0 h (n) CO^ 

[0 0 3 9] ffi*7--y^/W«»fi*g?>tLTV^«CV^^, 

i:ffifflSWo "h (n) (n) COtiJfeffl: 

50 (estimate) ^T^i" fc t "t* 6 <k . (c o 



(7) 



v ... 
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mb i n i n g) *5 <fc O^' =1 - F<Dtzlt><D U 7 hM^tt 



[*5] 



(n) r (n) 



[0 0 4 0] o -/ h vv7tf/Wi#:<£> J; 5 

[«6] p (n) -a [h (n) +z (n) ] 

K 2 

" h (n) = E 

k = -K 

-cO#^w (k) fia^tt««-Cfc5 0 Ki>0ffc 
[0 0 4 2] SiB(oa*tttt^*w (k) fift^J:?^ 



;8] W=R 



rcD^fi^f+tf^^ h/^W= [w (~Ki) , w 20 

(0) f w (K 2 ) ] t T*fc!9, Rfip (n-k) 

eoeetiBii^ h y ^*^#>9, ^$(i P (n-k) ^ 
fflfifcuh (n) <nmm&&htix\<^mmxz 
[0043] ^**jismW}<nfaftM&tobtix\t^*m 

[0 0 4 4] 7>r/U^ 1 54fW^Kfin-^^7^ 

(n) -efcSo ^ sis? (D&fite^^ ^/^m^com^ 

fig" h (n) T?fc5„ " h (n) fiffiffi*5j:^ti'l'Hff« 

«t^figt-*ns-rSo sfflffif«tt^-^^^*«J#ot6^fii:(c 

3Sr#B8LTm{-lftMi-So (c on j u g 

ate generator) 15 6 fi 7 -< /U^ 15 4 
iaot«^5(f^"h (n) <7>««#«:S:Si^-r 
5o 7^/^154 f 1 5 6 i ll^btt , 

ilff ^ -v * /Hd *H" £ ^- -v 'J miskXfJ'-Y* 

/ wits *5 i t>*^ -v **\sm n <nm. * * m <^ « % titaa 

»1 6 4Cft^n^o 

[0045] mkm%^\tttt ^ v # 1 5 0a><b 

7* = — ^ 1 5 8^ftt^tt5 0 5 8 (±^— 50 



^Pl^l 0 - 3 2 5 6 0 
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z (n) fi»ihLfeW*PWft^^^ r*^ 4 X-^f-teffim 

[0 0 4 1] ftijfE^-f n v hS/y^p (n) fi h 
(n) <^«£tti:ttffifflt5:i^5, L£>L& 
^tb, h (n) C0J: f9iE5ft>i«l^fiStt*<B^)p (n) 

[»7] 
w (k) p (n-k) 

1 

fc?^^v'3L= 3 - K r^7^-yU->^ (n) J "Cfc5 0 HulE 

Si 6 0Mfta££fr5 o 

[0 0 4 6 ] ftijfS h7 ty^^^r^/^*0*«l 60fi 
MSI 7 O^U 5 *^ y^l 7 2£^tf 0 1)m$sl 7 

Of* 6 4ia^i*3Bc-r^^3/^ , S:*P*bT F77^y^V 

6 2 tcj^LSfl ^^v^VTK/^SrilJgS* 1 6 

fi, h77^7^f-V ^^*D*« 160fih77^7^ 
v^ztf/Ur (n) ^r^m-r^o 
[0 0 4 7 ] ig^^^ 1 6 2tt»S L< fiF IFO, 4 

&mi£^&m^^7 ^ jis^mmzmA-fZo mm^mi 

6 2 fir o^^/u^as&ttfKLJS^^^fc^-y-^/u-ffi: 
ffi^J;U 5 *^^ttfc^^^/u*iJ?#^*f^s Y77 a y 

$ i/>-7£/\s&mmi-%tzft{cmm^i&mx$ z> & ?iz-r 
& 0 smm^i 6 2(i^-<^ h^tetfeiimff ^wr^co 
f%mmm£^xmm£frtzm-&&±f&j'Z>o 

i^ti, 1 6 2|j;h77^ y^fir*^ 

[0 0 4 8] ^P^#fiD S -CDMA-tr/U^^«IS;fgt- 
joV^tfi: h77^ >^ W^Vu^r^O. 5 — 25: Uir^7 

Lfco <t «9l#f*, 1. S^Uir^vK 

tC*f/Si-§, 3 1 -»-^/K7>iSi£d5»il<7>3|$*S:^fi!c-r 

afflWft *fs«tt«^e>o. i5dB* 
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[0 0 4 9] ®SS L/c h 7 7 ^ * ^ v'V'tfOMiHWg 1 
6 4 (CSetStbSo ffiWS 1 6 4 (iHfrlE«ffi*lx/ci h 7 

/cff-S§-<t 4rfl^L, Jt^^^x/c^-v^/Miti^^I/ffi^ 
*tt/c^-y^/^J»SriSEffl LTigjtS^^/c h77>f^ 

[0 0 5 0] »C(C|g 2 £ , 13 1 <Z>**iRSIS# 7<9 

s<;lsXf&& (FIR) 7>f/^ 2 0 0^D5/^a^ 
^tltt^o R7>r^^ 2 0 0|j:aiO7-f;U^l 54 

/^ 2 0 0 fcfciSSEK* 202, 204, 206, 

2 0 8, 2 1 0, 2 1 2*5^^2 1 4, -t LTJPWS2 

[0 0 5 1 ] £ L < (i. huI57 yu^ 2 0 0 tegM^ 
g2 0 2, 2 0 4, 2 0 6 CO J; 9 ft-^S+6 1 fl§<OiI$£g 

T*fi^cot~^Tti^£;h,T^fti\ wixk£>iiJ§ISS£fi 

iiM^2 0 2f£^ n 5/ h^-y^/U*P3SSSl 5 2 
(Hi) i (O/^ n ^ h '>y*/u4Sfit5o i 

s<4 a y hv'VTS/uSBratc^LV^iiSO^ic, ^2(^7 

12 0 2d*fc>iS3£KSi2 0 4^<HSi^£;ft^of|2C0^ 
*Y u y V v-V/^/Ufi/^-T a ^ h^-^A-iPjfSl 5 2^ J6> 
^3ilffil?3R2 0 2 — ifeiS^ixSo l*H3St-* l^Voy 
h^V^wl^^r^l-^L^g^cO^iZ, f5 3<^)7 
FflCl, % 1 CO^V n ty h v^tfOWiiiffiSSi 2 0 4 
i§jt£^^2 0 4 iriS9iJg!JK*ix/cJ5c<Dil3£B^^teig 
S2 0^V d y V '>>^/UfiiS5S^* 2 0 2£>ib 
®5SS*2 0 4^i:eil$tt, a>o£5 3 <7VM n ^ 
y^/Hi^V n y N^^/U'JnSUg 1 5 2a»C>a*ffiKSi 
2 0 2 — ^feiS^tt^o 

[0 0 5 2] — XOKiC, *5<^*3<DCOjB3iS*|C 

»*fi£ix/c''W n hi/>-^/u^-?:^^tt^^#^2 0 ^ 
8, 2 10, 2 12, 2 14CJ;otI*WltBfttS 
JS£*x£ 0 4T*L<fi, 7^/^ 2 0 0(iSI^2 0 
8, 2 10, 2 1 2 jo £1/2 1 4 CO J; 9ft^ft6 2 COfH 
»*Sr<£ffl"4-5^, 0 2(c(i-?r<7?-r^'C36S^$tt"CV^ 
^^-C(iftt\ #*W«(iHuffiiSffiS*2 0 2, 2 0 
4, 2 0 6<7)f^^lO(^l5tao HuissaLS^-tix-e 

^(^g^^^tCfSlS^n/ciijEi^^^ a ^ hW«t 
WHMiaotSIt^o */c, iS^2 0 8lt 
ilSESS* 2 0 2 <^A^Jl-*5(t5s *J*'-W ° 7 h v'Vtf 
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[0 0 5 3] j|fiffia^m«*w (k) li#*L<filffi 

<&3& fiffi* coiS «] ft J: o x f t*-f 6 w t d« "C # 
5o io<£>ffi¥ft0y-Cfi. w (k) <75fi*.fttt«ft<o-r 
^tlilifc(i*ffil (unity) tt5Ct«# 

£ Q -tco<t 9<c*fi6;t?tt, 2 o of*fi*ttttft 

Llc3r^co« (finj^tf, 4 2) <Ds*4 n hvy/Jf/u^ 
^f^p-/^7^^tfe5o #*L<fi, mflEfi 
^#tt««w (k) Ji^/U^ 2 0 O^^i-^^^a — 

oT, 7^;u^ 2 0 0fj:Fif^i (Wlx.fi, 6 1) co^° 
4 u y v ^y^^^t^T" L, tv^ife^ a y 

[0 0 5 4] )3iJOlI?l?lT1i, 7^;^154 (0 
1) fia— y^^jepg^ ^y^/U^jCig: ( I I R) V ^ tV^ 
SrffifflLTSIjfc-etSo -^^^Pftl IR7^/^(« 
^iliiStej6p^"C y — T (Cjei^ (near-l inea 
r) ffifflJ&«:&fco^#rfcSo 

[0 0 5 5] 1 5 4(iaB<orajS3a(C*5tt5^ 

J:9ft. U ^TfttBF I R^-Y^^tC>Pf Lttt, BE7>f 
^ co ^Vu— Xi§2£ fif^ 7^;u^£0gS^/c K ft * <o 2 

^ic«L^ 0 y yy ^r{iteF i Rtc»L*/cfi i 

[*9] d0 (f) /d f | f = f o 

z&msr. <t>nm&^f i^^^x? ^ ;i-?tz£<>xmA 

£t%%{iLl®\B\&X'tb <9 ^^o f o JiffiB 05JSjfc»-Cfc5o 

&teHK#)(-:7^ l 5 4co^/u— XS5S(c^lv\ 
[0 0 5 6 ] H3ii, El l coMlft^HS^ib^T 1 — ^>3 v 
(c*5V^Tfi&ffl-t'S/cit)(0 7>r/^^ 300<OXny^Bl"C 

fe5 0 7 4^$ 3 o 0fiByS3e-&S*fcfiXy = y^>( 

t3 0 2, ^7773 04, 0 T^^-AU 

-^ 3 0 8, i6j;(;ifB3iom 0 7 p y^y^ 
^ft3 0 2 ttmria^^-r n * h ^ ^/u*p»* 152(0 

1) l^S^n^-o, 19. 2 KH z co J: 5 ft, W\l£<D 

>/<^-^3 0 2*i?l#ja#S«*ix5^^ a 5, 
/w^m^^^T^-g-^n/c/M o y bzs^tf/U&ffiiiSL'r 
5o rtbti^^^^ 3 0 0<D^^eysi*S:ffi«"*-5 J: 5 

f^ffli-5o «*tf. ^y = v^>r^-tt, p (n) *5±tf 

p (n + l) -C^^ixS, 2o^ypy hyy^y^ 
L£{z]]m^xm£tt>£titz^4 a y h vy^/US: 

[0 0 5 7] Xy ^WMt3 0 2\*.mK.f&&£fr1t'< 
-f u y h v'^^/USrlffi»C^<5/7r 3 0 4rt(ci/^ h-T 
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Si 5 2 j&»£>S:ff *ttfc 4 2^^V n > h v'V/K/MC** 

t5„ ~ tUi£/r 1 . 1 S V -ZX > Kco^/u— 

[0 0 5 8] ioCO^oCO^^^^n/r^^ a ^/ h v^tK/U 
MBffl^Pfll-, ^777 3 0 4 (2&r bV^^Stl/^-f' n 

[0 0 5 9] BatriE-<^J; 9t-, 7^H30 <m, ff 
£ L < fi 2 1 n 5/ h v-V^/i^f-CJ; l . 1 * ]) ir 

Kef uv\ ^/u-ymm^x^x^munbti 

Wl-:7-f >^ 3 0 0<30^/u— yJ!5£(-^L< ft&o 
[0 0 6 0] mJt^^L/c J; ^^/MfttB^J^fiJ 



Hg^ril^-r^Tt^, 1-2^ D ir^v |*co^— /^II 

-CDMAtf**:^^^^, TIA/EIAtt«IS- 
9 5 fi^ih^-r — v'a l/<n\ftfiM>tl\t&Wl*T~\/ a >- 

[0 0 6 1] h77>(^ft^/^lii»(:ta 4? 
JitCxE^fc J: 9 i-, 2o<z>giJfll<z>ffiSSS, lo 

ifcJltJ 5 h77^ ->^^ + ^/K7>fl]?#COlS*S^*l^o L 
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Sf»*fctt*3ei"4ri:«:"&tf. IffllE h 9 7 -< * * 

[0 0 6 2] -<D^m&m&&£<, *iXfiDS-CD 

"f (uncoded) ^^O^-^ik Six ft iWf ^§-<£>^7 — 

#«tc¥teftfcfcT-fc5 0 -t *«Wf±B*S"J» 

^cOftl/^^^-r (estimator) £{£#1 

"t"S 0 *^>ct 5ft^oSfcfi<g:V^iii£^^^yucii J xx 
> ^ ^ r tc J: <9 ^^$tb^S^*J^l^^ 

<t o r ii {f ^ -v * hB ^ S * b 1" 5 - t « ft v \ 
[0 0 6 3] ^SBStL^S^fflWfs^ct^ffiBSSix/c 

h77^ y tm^&mtezM&zii'fztiK ztihtom 

M^^t^ l L'5l§^S^X/!)^o^q^i^rv^^ 0 t¥or. 
>ftii8 (Hi) (^i^v>r-S:{f ^ix^^f^f ^-cot^K 

{cBaurferb^aafcftv^o *^0jo/c*6t-^2 

oco^Jf^^^-v^^^^^ ^ ^ *fflfJ5E-*"SjK*S^fc 
(z»L"C-?:ix(5^ii^:Uftv\ 3 ^flgftHifi®1Sas 

[0 0 6 4] mzmi&mm-fzk. m\(o^m^- 

^3710 Ol^^o^-C^ffif S/cfe(75S:ft«llHl8S4 0 0 
S§4 0 0 teD S -CDMA^f J:I^ffic0^-^^ h/Uffi 

Ih]S§4 0 0^7yrt4 0 2 C^^ti^ J: 5*^Six 
H7>(/^0^4O4, r^/l^y^4 0 5, a 

^^ 4 0 8, I2^ft^^^r^^^^4 1 0, 
m\(D^'&^L*EMA 1 2, *3j;t/»2^#fi:**«4 1 

4£^tPo Sff«lHlK4 0 OJiS&t- y^^^r 
^3-^4 16, 7/fyf4 17, i/a— 
11^4 18, il52S*4 2 0, h77>f^f + 
^/U-1SB8»4 2 2*5«tt/«*»JW«H«4 2 4^^tr D 

[0 0 6 5] »f^i-iov^-c^L h/HftSScif-^fiiS 
is to ( - «t o t mm ^ * z ft u x mm $ n 
T7ft4 o 2{z£^TW>m£frz> 0 mx-<? b^&m 
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T\ >a — bMUy ls¥J*J 4 X (PN) tS-^-OJ^ft 

[0 0 6 6] mWM.mk^M^t^^^ uyY*f--r* 
;l/f=i-y4 0 6Cei^^^o ^ayhftW 

iitrfE2?te*{f -5H-i8ffl L-rffjfSff -S^t^- Kl^of 

£ o /qpy hf-Y^S r^^/l/^/a (0) J =1— K 

Srffiffl LT^^^S, I S-95(a5DS-CD 
KSr'M ^ y hf , -v^f3*-y4 0 6 <OiS?fit(Sc{a 
=1 — ^4 0 6 fjvM o y h ^y/f/^^MtSo n 

[0 0 6 7] 1 eo^-Y^/v^^-r-f ^M08lih 

i l cof t >c ^ ^ 4 0 8 fi, msiz 

f±\ 1. 5^t^yKt^li^ft^4S (fort 
h order) MPl-f >s<sU^j£^ (I I R) 37 ^ /U 

y^u^JEff (FIR) 7 ^ } v$ CSM$:fix.'C 

[0 0 6 8] ^ 1 t */Ux^f ^ ^ >f ^ 4 0 8 life 
5 ^*M^ J: tftfcffl £ * L ml IB^ -V * Mftffl *3 J; 40 

(Dmmmte^ l co#«:3g£S4 l 2MW#S£i'U RSS l 

mrta«iR«o*tS:fi h77>{^fir */uffiWS§ 4 2 2 

[0 0 6 9] ^2 co^^-^/u^^^^ y-r ^ 4 1 OfiS 

$ tt fc ^ -v * ^ *i J n *5 <£ V IB 2 <o f + * £ ti 1t 3- -v * / u ft 
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p-y^ 7 4 /I*? t LTH16X*# So til IR^T 
(0(7)7 VzK — /U (one-pole) II R7>{/1/^ 

[0 0 7 0] ^2^^-V^/U^^^^ ^^41 Ofifc 
if^«t5 0 r<DlfiSI«fi»2 0ftft«^Sg4 1 4 

icfltite^n, SE^2^#®aS3feS4 l 4fiBulBS*«:o 
***ttS:*£tS. HtffE**»0*Stt«^*J1»fMII 

^4 2 4(C^fit^nSo mJlEiS?i£*m-^fi*fc 
s/^^-r^^^ — ^4 l 6t-ei^^^So mjfB3?t£tfe 

Sr^LTS<fffltIi]K4 0 0{-ii{SSns, ^"^^/c^^' 

IUK^<hi£{f StLT. MH2 6 (Ell) (DXift* 

^(convolutionally) $ tb/j: 

3-KWJ;7<C, h77^;^- KSrHttlBiSfrffitklf-?- 

3— KttS«fflllHliES4 0 OCffli^fcOTfeUs t^oT 
S: if ^0^4 0 O^^-^i/^^^I^^S-tSftHO^-— ifli 

f- t ^ur'p-y 4 i 6 amjimmm^'f'texu hyy 

^ ?^—?<DJXJjKttfcirZ> h77^ y?is>>7$/u$: 

[0 0 7 1 ] fflfB^-r -y^4 1 7fiSRW(ClHai5 h77 
^ 5/^ ->»Jf/uS:S«JgB5K4 1 8*fctt»5£3l3S4 2 

{^Mi^-rS^, ^^yf 4 1 7 (±K h77^'>^>y 
^/u4:Sa5£S^4 1 8^m&-tZ>o h77^7^'» 



^/u^ ^77^ 3/^7*— ^(-*fffi;-rsj 



1 7 m% Y^V 4 ^VzK/uSrilii 4 2 0 (^Stt 
[0 0 7 2] 4 2 0 (ifluffi h77^-7^ v->-^ 

^^'>>-^/u^«^-rSig5S^ix/c h77^ y^^-v 



19 

fc«^»j«*i* J f-££/#i"5o m&^m* 2 on vyy 
57r-^Kv - 7r-^ hr^h (fifo) 

[0 0 7 3] #389?I-J:ixf*\ HfJffi^ 2 o9f^^^FPfl*± 

m2<Dffife<DmW*tti-& L< fi5 0 0 ^ y KJ; <9 

>h£ < , feSVMJiiSv'a- hSiI*4 l 8(iifi#lft 

[0 0 7 4] ftufSv-a — hii5£SS*4 1 8&SM£tltz 

3£g^4 2 0 figjf StLfc h77^ y ^ v^V^/uS: h 7 
7^ y^ft^8HS4 2 2^<heig-T^o h77^ 
3/^-V*>MtSBS4 2 2*3j:U { S^*JffllSP*4 2 4 

4 2 4tiii^^H/c^;^ffl®ti^ J ?-^^2<o^®B±^ 

/^Ii(Ojt«S4 l 2^^m£^7t^^Wi 

1) 5 co iridic, $ib*6^aS:tT9^(^Jffl 

[0075] [2 5 1*, !g 2 (OiXm^it 4&[elj% 5 0 0 <D 

0 2i^^^$tt5J: MS/££ii^o7^/i^[Hl&g5 0 
4. r^7°^7y5 0 4 4 /May t^^r^-^ 

5 0 6, tfvU^fcifiH* (causa 1 ) 7 ^ /U^ 
355 0 8 , T = — If/^S/cfi^H* (ant i - c 

ausa 1) 7 ^ /U ^ 35 5 1 0 , JD^S 5 12, MMM 
*5 1 4. Sl^l«5 1 6*3J:U^2<E>#«:« 
4S5 18 £;*a fro Sff ttfclHlK 5 0 0(±$P)Ch77^ 

h«5£5i!t5 2 2, i§3S^St5 2 4, S^SJffllffilWS 5 

h77^f ^^-v^/u, ^ n y h^-v^/^*5«tt/a;^ 



11) #MHWl 0 -3 2 5 6 0 

20 

0 0<Dmm$m£m4 t-^$ttfc^f^[Hl^4 0 OOtt) 

[0 0 7 6] MlEH*7^/U^Sf|5 5 0 8*5<t^*H*7 
^/l^3$5 1 OfS-ftMF I R7^fW«t^)o £ 
5 0 0 (Czio^Ti*. o y — 
^5 0 6 ttfliB'M & y hfS ^f 1 *^* (cent 
er coefficient) #)~C , F I R7>f 

T\ 0^:7^/1^355 0 8fiia*ffl^ (causal 
output) 2rfg£t~ £>o D ^ h^-Y^A-T^ — 
y 5 0 6 f*£/c^-r n s/ hv^tftVl^F I R7^/^^) 
#H*7>f/^S5i0l:»ftt5o :tiCJ5i:t, # 
0*7^/1^35 5 1 Ofl^lSmttl^ (a n t i - c a u 
sal output) £r^l£"3~<5o 

[0077] t^risla*m^fi#*pWft5i3^^>iv^«^SJ 

f+#ffi (early channel estimat 
20 e) iLtftffl^M 0 0*7^/^355 0 8 temjlSS 
*m**HUlEEg*W*^ffi**tft^»^^fc^«-^2 0 
*S*4S5i8i:ftftt4o r<D«**»ttm**J« 
«Wg5 2 6 l^SWS ix5o ***JI»«»!«5 2 6 limi 
IBffi**®^^!/ F77^f -y^^r^-ys 2 0 

[0 0 7 8] HufEia«tH*fi*fc5SiiS* 514 \zJBM 

£*u gssissKSfs i 4nmmm^ti^, »£l<** 

®<755I^Wfc^{C*®3g^«5 1 6i^#«t-r^ 0 IS^S 
h77^ ^^^-Y-*7^ffilB«5 2 8(C^fit$tt^o h 
77^;^ft ^/^SSBSS 5 2 8 fimif5«*^® *5 «t 
h77^ ^5 2 O^feSff h 

4 v$ v^V/K/uSr^ff L, h 7 7 >r ^ ^ ->>^/U^r 

40 [0 0 7 9] lOCO^Jf^ctLT, ISP t'7 F^tl 
iC» LTffiV^ilffi^SfSttHtf. Htj|2iam^^/l-^35fi 

[0080] E6H Bl4<oS{ftttiHiK4 0 otc^^r 

0 Ofia— /^^7^/U^CO^^I^^oT^o 19 n 
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fc tiff* £ ^ * ^*"J#*3 J: WiulBif £ * fift^ 

7^ 6 0 6, ^o»:^6 0 8, 352^^6 1 O&J^fi^- 
fcg6 1 2^if 0 mjfe^-v^/u^^^^ ^ ^ 6 0 0 
o v h^-v^yu-r =» — ^ 4 0 6 j^k'*^ o y h v' 

2itffi<^5£-T?*>3 0 •>'7^ 6 0 2l±Sffi^Voyh 
i^V/K/U*: 2 t'y h 7 hU 10 tT y htf>1iSSrff$ 

^-r-5o Jn|fS6 o 4 ttaSE^/^ d y h io 

6io j&^sft ^tL^ajssix^^^-r n y v 

|iV7^ 6 0 6 [CjzoT 3 fcf-;/ h &tl& 0 *D 

»^6 0 8ttwCO(fiSra5iSK6 1 0 S« $ frfcS 

M£tt/^v c ^ h i^^/jf/ut ap*l, i o tr* hcofi: 

1 2 Jig^_b{&<£>8 tf ^ hSr^--v^^tt^M*fc(if+W 
[0 0 8 1 ] 

r <t c: «t <9 -tt(cit^*/ittf+* snSo h 

gt* 5 *t> icilJS £ # ^ a>fc 5 </ M3:'> L <o B#BB ® 30 

^(:SotfM^tif;DS-CDMAf«fift* 
Mi ffi ti 5£ <n 1 1 46 1 z ffi PI »3 ^ - ^ <fc r/B'J fi<£>7--Y* 

0. 7 — 0. 9dBM47l/-Ax7-$ (FER) 
^Wt5 0 i F E R li h 7 7 ^ 7 ^ v/y/f /^f It 
-5 tz lb iz^^tj: *f~ -y * MiLte *5 J: fij #tf « S: & ffl L T 
}#btl6g^^/:o/:0. 1 5 d BitlTV^^t 40 

*5SWfiD S -CDMAt^SlWfy M 5 5 0 0-v 

[0 0 8 2] *«W(OW^<^||jte?Kli3&^*iXJ&*oaft^ 
^ * M£ ft *5 J: If L ^ -V ^ J # £ It 3£ i" 6 /c I c 
H^-C#-5o I^Jt^^H^ U^(i7^ /^co§(tA 5<9 



^r-^^-r^^iSiMLS*^- k^^it-c, V7h^ 

'So 

[Ell] jUSHB^i^f-fa VWtdf^^n y ^Eir* 

[12] El 1 CO^miS^Wj^^-v-H 

[El 3] El 1 coffilftaK^lb^T 1 — ->3 >"M:fc5^-Cffiffl 

[El 4] 12 1 oMiaaffi^ft^-r — ^a V'tCisv^Tffiffl 

[El 5] El l (omMMMW^W]^"r — ^B >\c&\<*xmm 
^5/i^oS{f«®K&*i-*2 0giJo»^o y 

[ei e] ia4os<f«iHiK^^v^-cfieffl-r5fc*^«* 

[^^-col^P^] 

ioo ^^SlS^ft^y' — v'a > 

10 2 Si (D7yft 

10 4 ^ 2 (DT ^7"-^- 

10 6 Si tO^ ^/U^[h1S§ 

1 0 8 f 2^)7 >f vU^telSg 

110 T>"r^^-f 

112 mi (D&mmy* 

1 1 4 »2^Sffi*7>f ^^f 

1 1 6 »3 0Sff«t7-f >-^/ 

lis x3 >x^-r^- 

12 0 y 
12 2 ^ > h n — 7 

124 xl— -*f>r >^ vai— ^ 

i 2 6 m% s 

128 ryft^'f 

15 0 x^^u-zy 

15 1 a h^-v^/U^xi— y 

15 2 n 3/ h^-V^/^SDSCS 

15 4 7 ^ si"? 
1 5 6 

158 ^-v^/w-r 3 — y 

16 0 h77^ y ^^^r*/u*Pjf» 
1 6 2 
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i 6 4 mm%s 

4 0 0 §11101^ 

402 ryft 

4 0 4 w/w^mss 

4 0 5 "T^-f^y? 

4 0 6 o ^ -t^^T^"^ 

4 0 8 ^ 1 co^-v*/^*^ *4 $ 

410 y-r ^ 
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4 12 %\ <7>#«#£» 

4 1 4 »2©*S«t» 

416 h^^^y^f-V ^ — ¥ 

4 17 

4 18 > a " hilMS^ 

4 2 0 S5£SSi 

422 h77>{7 -y^SiS 

4 2 4 ®*>*JWKWS 



[Ell ] 



wo 



m 




W4 



£ 



722 



724 
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[1113] 



JOff .^-308 ^-3T0. 



'304 



[04] 



400 



^i^s i 



^,40$ 




417 



420 



422 



[B5] 



506 



^1 



5)0 



FBI r7^;u*<D 






' 5W . 



-502 



fr 5 > ^» A^\4 1— 

52 J 524 52g 



Hi? . T r , 1T 




.512 



1 I * * * 
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y ^-^ffl-f 1> /-f #160067, 
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(72)3gBJ# - fV- - 77>^ (72)3g^# 

y ^-&*n-r y / tmw&i. v-#^\ 

^73i^ h • 7"d^7° h> 729 #3 
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